
Section B3 

Fuel injection system 

The KE2-Jetronic fuel injection system is fitted to 
turbocharged engines. Thisis necessary due to the 
added complexity and increased power output of the 
engine, The system provides a higher degree of 
mixture strength control than that provided by the 
K-Jetronic system. 

The KE2-Jetronic system is based upon the 
mechanical and hydraulic functions of the KJetronic 
system (fitted to naturally aspirated engines) but 
incorporates electronic control of the airffuel mixture. 

When the engine is operating the accelerator 
pedal controls movement of the throttle plates, 
regulating the amount of air drawn into the engine. 

An air f low sensor fitted upstream of the throttle 
plates, monitors the air flow entering the system. 
Basic engine fuelling requirements are directly related 
to airflow sensor position. Precise fuel flow is 
distributed to each cylinder by means of a fuel 
distributor. 

The airflow sensor and the fuel distributor are 
combined intoone assembly known as the mixture 
control unit (see fig. 83-21, 

Metered fuel is continuousJy sprayed from the 
injectors, in a finely atomized form, into the inlet port 
behind each engine inlet valve. The airlfuel mixture is 
then drawn into the engine cylinders during inlet 
valve opening periods. 

Engine sensors provide the KE2-Jetronic 
electronic control unit (ECU) with information relevant 
to coolant temperature, throttle position, manifold 
pressure, engine speed, and the rate of air sensor 
plate movement. 

The KE2-Jetronic ECU processes incoming 
signals from the sensors in order to calculate the 
current supply in miliiamps (mAl to the electro- 
hydraulic actuator EHA).  

The necessary variations in the airlfuel ratio for 
cold start enrichment, boost pressure enrichment, 
etc., are achieved by control of thecurrent supply to 
the €HA. Airlfuel ratio is inversely proportional to the- 
current supply (i.e. an increase in mA supplied to the 
EHA wilt reduce the airlfuel ratio (thereby enrichening 
the mixture). 

Air flow sensing 
The air flow sensor consists of a calibrated air cone in 
which moves an air flow sensor ptate mounted on a 
pivoted lever (see fig. 53-41. When the engine is 
operating the sensor plate is deflected into the air cone; 
the deflection being dependent upon'the volume of air 
passing through the cone (i.e. throttle plate opening). 
The air deflects the sens0.r ptate until a state of 
hydraulic balance exists. This being due to  the force of 
air pFssure acting across the air sensor plate area and 
the primary fuel pressure acting over the control piston 
area. 

The weight of the air sensor plate and connecting 
lever are balanced by a countetweight on the fuel 
distributor side of the lever. 

Movement of the control piston and its horizontal 
control edge (see fig. 03-8) either increases or 
decreases the open area of the eight metering siits 
(one for each engine cylinder) in the fuel distributor. 

Differential pressure valyes (one for each 
cylinder) located within the fuel distributor, maintain 
a constant pressure drop across the metering slits. 

Since the air flow sensor plate and the control 
piston are operated by the same lever, the rate of 
basic fuel discharge is proportional to the deflection 
of the air sensor plate within the calibrated cone as 
governed by throttle plate opening. 

Idle CO (idle mixture strength) is adjusted at the 
engine idle speed setting during manufacture. 
Adjustment isachieved by removing a blanking plug 
and rotating the idle mixture screw. The blanking 
plug is then replaced and no further mixture 
adjustment should be necessary. 

This basic adjustment alters the relationship af  
the air flow sensor plate position to the control piston 
in the barrel of the fuel distributor. 

Fuel circuits 
Fuet pressures within the KE2-Jetronic fuel circuit are 
as follows. 
Primav pressure 5,7 bar to 5,9 bar 

(82;65 lbffinZ to 85.55 Ibf/ina) 
Differential pressure 
valves (lower chambers) 5,2 bar to 5,4 bar 

175.4 tbf/ina to 78.3 Ibf/in2) 
Fuel injector pressure 3,8 bar to 4,O bar 

(55.1 Ibf/in2 to 58.0 Ibflin') 

Primary fuel circuit 
Primary fuel pressure is controlled by the fuel 
pressure regulator (see figs. 83-4 and 83-91, 

Fuel is supplied to the fuel distributor from the 
main filter line and enters the centre chamber of the 
barrel. 

Movement of the control piston within the barrel 
allows metered fuel to pass through the fuel 
distributor slits, to the upper side of the diaphragm in 
each differential pressure valve (see fig. 83-51, 

The fuel entering the upper chamber of a 
differential pressure valve, deflects the diaphragm 
away from the open end of the injector fuel line and 
thereby allows fuel to flow to the injector. 

The fuel injectors have an opening pressure of 
between 3,8 bar and 4,O bar (55.1 Ibf/in2 and 
58.0 Ibf/in21 and are designed to spray finely atomized 
fuel under all operating conditions. 

The primary fuel circuit also feeds fuel to provide 
the hydraulic force that is applied above the control 



Fig. 83-1 Engine compartment details 
1 Idle speed control solenoid 
2 Thermostat housing outlet 
3 Auxiliary air valve 
4 Fuel pressure regulator 
5 Electro-hydraulic actuator 

6 Airintake 
7 Air meter 
8 Fuel distributor 
9 Fuel injection control relay 

10 Air pressure transducer 



piston. f his provides the balancing force for the sir 
load acting on the air sensor plate. 

Primary fuel pressure is supplied to the cold start 
injector and to the EHA. - 

When the engine is stopped, the fuel pressure 
regulator allows system pressure to  drop rapidly to a 
pressure governed by the fuel accumulator. This is 
just below fuel injector opening pressure. 

The retentionof the fuel at this pressure during 
'hot soak' conditions prevents fuel vaporization and 
subsequent 'hot starting' difficulties. 

A sudden drop in fuel pressure when the engine 
stops prevents disseling (the tendency of an engine 
to continue 'running-on' after the ignition has been 
switched off). 

Fuel distribution 
Fuel is distributed uniformly to the cylinders via an 
accurately machined control piston and barrel 
assembly (see figs. B 3 4  and 03-8). This assembly 
operates by cohtroliing the open cross sectional area 
of the metering slits machined in the barrel. 

f he barrel has one rectangular metering slit for 
each cylinder. 

Depending upon the position of the piston in the 
barrel, the metering slits are opened a corresponding 
amount. This allows fuel to flowthrough the openings 
to the differential pressure valves. . . 

Each metering slit has a differential pressure 
valve. 

If the air flow sensor plate travel is small, the 
control piston will only be raised in the barrel a small 
amount. This only allows a small section of the 
metering slits to be opened for the passage of fuel. 

A hydraulic force is applied ontop of the control 
piston and acts in opposition to the movement of the 
airflow sensor plate, lever, and control piston. A 
constant airlfuel pressure drop at the sensor plate is 
the result. This ensures that the control piston always 
follows the movement of the sensor plate lever. 

A spring is fitted to assist the hydraulic force. It 
prevents the control piston being drawn upwards in 
the barrel duet0 a vacuum effect when the engine is 
stopped and the system cools down. If the control 
piston was drawn up in the barrel it could cause an 
excessively rich mixture when the engine is started 
again. 

When the engine is switched off, the control 
piston sinks until it rests on the axial sealing ring. This 
position is set during manufacture and ensures 
complete closure of the metering slits when the piston 
is in the rest Izero lift) position. Whenthe piston is 
resting on the sealing ring and the engine is switched 
off, the seal prevents primary system fuel teakage 
past the piston. This would otherwise allow fuel 
accumulator pressure to be lost too quickly. 

Dierential pressure vahres 
There is a differential pressure valve for each engine 
cylinder (see figs. B3-4 and'B3-5). 

These valves are a diaphragm type consisting of 
an upper and lowerchamber with the diaphragm 
separating thetwo halves (see fig. 83-51. 
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Mixture control unit 
Air meter 
Air intake 
Fuel supply to distributor 
Fuel return to tank via pressure regulator 
Fuel feed to cold stalt injector 
Injector pipe 
Hydraulic system pipes 
Electro-hydraulic actuator 
System pressure regulator 
Fuel feed to pressure regulator 

Air flow sensor and fuel distributor 
(mimre control unit) 
Air flow sensor plate 
Fuel line to injector 
Fuel distributor 
Fuel line to cold start injector 
Control piston 
Electro-hydraulic actuator (€HA) 
Fuel return line to pressure regulator 
fuel supply line 
Counterbalance weight 
Differential pressure valve 
Pivot 
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fig. 83-4 Fuel injection system 



Key to fig. 834 Fuel injection system 
1 ldle speed control solenoid 
2 Auxiliary air valve 
3 Cold start injector 
4 ldle speed adjusting screw 
5 Throttle body 
6 Air flow sensor plate 
7 Differential pressure valve 
8 Throttle position switch 
9 Air flow sensor potentiometer 

10 Control piston 
11 Fuel distributor 
72 Electro-hydraulic actuator EHA) 
73 Fuel pressure regulator 
34 Eiectranic control unit (ECU) . 
15 Air pressure transducer (APT1 
16 Thermostat housing 
17 Temperature sensor 
18 Thermal time switch 
19 Fuel pump and pressure damper 
20 Fuel pre-pump 
21 Fuel accumulator 
22 Fuel tank 
23 Fuel fitter 
24 Injector 
A Upper chamber pressure 
B Lower chamber pressure 
C Primary circuit pressure 
D Injection pressure 
E Unpressurized return line 
F Prepump pressure 

The purpose of these valves isto maintain a given 
pressure drop at the metering slits. The pressure 
differential between the two halves of the valve is 
maintained irrespective of the fuel flow. 

The difference in fuel pressure between the upper 
and lower chambers (and therefore the metering slits) 
is approximately 0,2 bar (3 Ibf/in2). It is determined by 
the helicai spring and the EHA operating in the lower 
chamber of each vaive. 

The lower chambers are connected to one 
another by a ring main. 

The upper chambers are completety sealed from 
one another but are connected to the metering slits. 
Each chamber contains a valve seat and is connected 
to its respective injeMor line. 

if an increased fuel flow enters the upper 
chambers, the pressure is increased and the 
diaphragms are deflected downwards. This opens the 
outlet end of the injector lines allowing the fuel flow 
to increase until the preset differential pressure is 
.restored. 

If the fuel f low decreases, the pressure in the 
upper chambers will fall allowing the diaphragms to 
lift. This reduces the fuel flow to the injectors until the 
pressure differential again prevails. . 

The total travel of the diaphragm is only a few 
hundredthsof a millimetre. 

An additional fuel filter incorporating a separator 
for ferromagnetic contamination is fitted in the fuel 
line to the EHA. 

Fig. 83-5 Differential pressure valve 
A Low flow rate 
B High flow rate 

Fig. B3-6 Injector valve 
1 Nozzle 
2 insulating sleeve 
3 Fuel supply connection 
4 Filter 
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Description of components 
Fuel injector (see fig. 83-61 
Afuel injector is fitted into the inlet just behind 
each inlet valve. 

Fig. B3-7 Cold startinjector 
1 Electrical.connedion' 
2 Fuel inlet 
3 Magnetic coil 
4 Sealing ring 
5 Swirl nozzle 
6 Armature 

Fig. 83-8 Fuel distributor barrel and control piston 
1 Fuel distributor barrel 
2 Fuel metering slits 
3 Piston control edge 
4 Fuel inlet ports 
5 . Control piston 

The injector opening pressure is between 3 3  bar 
and 4,O bar (55.1 lbf/in2 and 58.0 Ibf/in2). It has no 
metering functions, its purpose being to continually 
spray finely atomized fuel under all running 
conditions. 

The injector is supported in a specially moulded 
rubber sleeve. It is pressed (not screwed) into 
position. The hexagonal section is provided to hold 
the injector while the fuel line is attached. 

A retention plate is fitted over the injector and 
secured by two smaIl setscrews, each plate retaining 
two injectors. 

Cold start injector (see fig. 83-71 
To facilitate engine starting when the coolant 
temperature is 35°C (95°F) or below, a cold start 
injector is fitted into the induction manifold. It sprays 
additional finely atomized fuel during engine 
cranking. 

A thermal time switch mounted in the thermostat 
housing controls the operation of the injector. 

Dependent upon coolant temperature the cold 
start injector ceases to operate when either the 
ignition key is released from the STARTposition or if 
the engine fails to start within a period of up to a 
maximum of 8 seconds. 

The cold start injector incorporates a helical 
spring which presses a moveable armature and seal 
against the valve seat, closing the fuel inlet. When the 
armature is energized (and therefore drawn upwards) 
the fuel port is opened and the pressurized fuel flows 
along the sides of the armature to the swirl nozzle. 

Air flow sensor plate (see fig. B3-3) 
The sensor plate is housed in the cons of the air 
meter. Its function is described on page B3-l, under 
the heading of Airflow sensing. 

Differential pressure valves (SW fig. 83-51 
The differential pressure valves (one for each engine 
cylinder) are housed in the fuel distributor. Their 
function is described on page 83-3 underthe heading 
of Differential Dressure valves. 

Fuel distributor (see fig. 03-31 
The fuel distributor forms part  of the mixture control 
unit. Its function is described in the section relating to 
fuel distribution on page 03-3. 

Control piston (see fig. 83-8) 
This is a cylindrical plunger type of valve that moves 
vertically in the fuel distributor. It is operated by a 
lever connected to the air flow sensor plate. 

A precision machined edge on the control piston 
uncovers the fuel metering slits in the fuel distributor 
barrel. This controls the amount of fuel injected into 
the engine cylinders. 

Fuel pressure regulator (see fig, 83-9) 
When the engine is operating primary fuel pressure is 
maintained by the fuel pressure regulator. 

Fuel enters the regulator via the port on the 



right-hand side. Fuel returning from the fuel 
distributor enters the regutator via the connection on 
the Left-hand side.The fuel return line (to the tank) is 
situated at the bottom of the assembly. 

The fuel pump generates pressure in the system 
which forces the regulator control diaphragm 
upwards. The pressure of the counter-spring forces 
the valve body to follow the diaphragm until itabuts a 
stop. This enables the pressure control function to 
cnmmance. 

The fueI returning from the fuel distributor 
(comprising the fuel flowing through the pressure 
actuator plus the controt piston leakage) can now 
flow back through the open valve seat to the fuel tank, 
together,with any excess fuel supplied. 

When the engine is switched off, the fuel pump 
stops and the system pressure drops. The platevalve 
moves downwards pushing the valve body 
downwardsagainst the force of th8 counter spring 
until the seal closes the return to the tank. The 
pressure in the system then falls rapidly to just below 
the injector valve opening pressure. with the resutt 
that the injectors close. 

The system pressure then increases again to a 
value determined by the fuel accumulator. 

Anti-suction spring 
When the engine is switched off and starts to-cool, it 
is possible for some fuel to vapourize. This can cause 
a depression above the controt piston asthe fuel 
condenses. The result being a tendency for the piston 
to be drawn upwards in the barrel by the vacuum 
effect. In these conditions an excessively rich mixture 
would be fed to the engine when it is again started. 

To prevent this a spring is fitted into the fuel 
distributor above the control piston. The applied force 
of the spring on the piston, prevents it being drawn 
upwards in the barrel. 

Air pressure transducer (APT) (see fig. 83-1 0) 
The air pressure transducer monitors induction 
manifold pressure, primarily to provide information 
for the KEZ-Jetronic fuel injection system ECU. The 
ECU will then compensate for positive induction 
manifold pressure. 

The transducer also provides additional 
instantaneous boost pressure information for the 
knock sensing boost control system. 

Idle speed adjustment screw {see fig. 83-1 l )  
This adjustment screw allows limited adjustment of 
the engine idle speed. 

Idle speed control solenoid (see fig. 03-1 1 1 
The transmission load associated with engaging any 
forward gear would normally cause the engine idle 
speed to decrease. 

To compensate for this a solenoid valve is opened 
(energized) when the gear range lever is moved to 
select a forward gear. This allows intake airto by-pass 
the throttles and maintain the idlespeed at the correct 
setting. 

Fig. System' pressure regulator 
Diaphragm 
Control spring 
Valve plate 
Valve body 
Inlet 
Seal 
Adjustment screw 
To fuel tank 
Counterspring 
From fuel distributor 

fig. B3-10 Air pressure transducer 

Note An uncorrected reduction in engine idle speed 
resulting from reverse gear being engaged for 
prolonged periods is not representative of 
normal engine operation. 

TSD 4737 



Auwflinry air valve [we figs. 83-1 end B3-121 
To compensate for the richer mixture and increased 
friction when the engine is cold, an auxiliary air valve 
is fitted. This valve supplies a  large^ volume of air to 
the engine than is dictated by the position of the 
throttle bunerfly valves, The air Dasses through a 

Fig. 83-71 ldle speed adjustment swow 
1 ldle speed adjustment screw 
2 ldle speed control solenoid 
3 Auxiliary air valve 

Fig. B3-12 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Auxilia y air valvm 
Blocking plate 
Airflow direction 
Updream throttle connection 
Heating coil 
Bi-metallic strip 
Clamping pin 
Blocking plate limit stop 
Return spring 
Pivot-pin 
Heating coil connection block 
Downstream throttle connection 

pivoted blocking plate orifice situated between the 
inlet and outlet eonnedions of h e  valve.The 
mwemenr of the blocking plate is dependent upon an 
electricatly heated bi-metal strip. 

When starting the engine the initial position of 
the blocking plate is determined by ambient 
temperature. However. as the bi-metat strip.warms-up 
it progressively releases its force on the plate, 
allowing the return spring to pull the plate to the 
closed position. This gradually reduces the engine 
speed to the normal idle setting during the warm-up 
phase. 

Thermal time switch (see fig. 83-13) 
This switch limits the length of time that the cold start 
injector operates. 

The switch is situated in the thermostat housing. 
It activates the cold start injector whenever the engine 
is being cranked and the coolant temperature is 35'C 
195°F) or below. An electrically heated bi-metal inside 
the switch limits its operation to a maximum of 
'8 seconds dependent upon coolant temperature. 

Coolant temperature sensor {see fig. 83-14) 
The coolant temperature sensor is located in the 
thermostat housing and monitors engine coolant 
temperature. 

When the engine is cold the internal resistance 
values of the sensor prompt the ECU to signal the 
EHA to provide the mixture enrichment necessary 
during the engine warm-up phase. 

The coolant temperature sensor is also used to 
provide information for the EZ 58F digital ignition 
system. 

Thtottlr position switch [see fig. 83-15) 
This switch is mounted on the side of the throttle body 
on the primary throttle spindle. 

The switch identifies idle, part load, and full load 
engine operation for the KE2-Jetronic and the Ef 58F 
ECU respectively. 

Air flow sensor potentiometer (see fig. 83-1 6) 
This assembly has three electrical pin connectors 
labelled 14,17, and 18 in addition to a plastic 
location pin. 

The potentiometer monitors the air flow by 
detecting the rate of air sensor plate movement. This 
enables the fuel injection system ECU to provide 
acceleration enrichment provided that the coolant 
temperature is 70°C (158Fl or below. 

Under these conditions if the throttles are opened 
quickly, the airlfuel mixture is momentarily weakened 
and a short period of mixture enrichment is required, 
to ensure good transitional response. 

The potentiometer is attached to the air flow 
sensor plate lever and reflects any change in the 
amouni of metered air entering the induction system. 
The electrical signal generated within the 
potentiometer by the movement of the sensor plate, 
is then passed to the fuel injection ECU. 

Any change necessary to the engine fuelling 
requirements is calculated by the ECU and a 



corresponding signal is transmitted to the E M ,  to  
momentarily richen the airffuel mixture. 

Electto-hydraulicaduator (EHA) (see fig. 33-19] 
This assembly incorporates two polarity conscious 
electrical pin connectors in addition to a plastic 
location pin.Tha plastic location pin ensures that 
reversal of the pin connectors does not occur. 

Depending upon the signals received from the 
ECU (i.e. information as to  the operating conditions of 
the engine) the EHA varies the fuel flow to  the lower 
chambers of the differential pressure valves. 

An increase or decrease in the milliamps (mA) 
supply from the ECU to the EHA will result in a 
corresponding change in the fuel flow to the injectors 
and hence the CO concentration. 

This alteration in mixture strength is not related 
directly to any mechanical air flow measurement. 

KUJetronic electronic control unit IECU) 
(see fig. 83-20} 
This unit evaluates input data from various engine 
mounted sensors. With this information it generates a 
control signal in milliamps (mAl for the EHA This 
provides electronic fuelling correction for start, post 
start, warm-up. acceleration enrichment, and positive 
induction manifold pressure compensations. 

Increasing the mA supply to the EHA increases 
the exhaust CO concentration, 

Modes of operation 
The basic operation of this system is similar to the 
K-Jetronic system. However, the KE2-Jetronic system 
has the added refinement of electronic control over 
the airffuel mixture. 

The fuel injection system ECU evaluates the 
signals it wceivesfrom the various sensors. From this 
data it calculates the compensation instructions [in 
milliamps [mA)j for the €HA. It then conveys this 
information to the actuator via a 2-way plug. 

Increasing the mA compensation to the EHA 
increases the exhaust CO concentration [i.e. it reduces 
the aidfuel ratio thus enriching the mixture]. 

The mAcorrection for the various engine 
operating modes are as follows. 

Basic compensation 
With the engine wolant temperature at 80°C (176"FJ 
or above, the f HA is supplied with a basic 
compensation value of between 5.5 mA and 6.5 mA. 

Correct idle mixture strength (CO setting) is 
achieved with the meehanica l adjustment to the fuel 

' mixture control unit and the basic mA compensation. 

Start enrichment 
Under all starting conditions, irrespective of engine 
coolant temperature, a start enrichment pulse valve of 
150 mA for a duration of 1.5 seconds is provided. 

Under most cold startinglambient temperatures 
this itan enrichment pulse will overlap from engine 
start to engine run modes. It will override all other 
enrichment faaorsfor the 1.5 seconds duration. 

Fig. B3-l3 Thwmal tlmm switch 
l Thermostat housing outlet 
2 Housing 
3 Heating coil 
4 Plug connector 
5 Bi-metallic strip 
6 Contacts 

Fig. 85-14 Coolant temperatup sensor 
1 Thermostat hodihg outlet 
2 Resistor 
3 Housing 
4 Plug connector 

Fig. 83-15 Throttle position switch 

After start enrithment 
following engine stan, an afterstart enrichment 
feature is present for approximately 10 seconds. This 
is to assist engine running, primarily during fuel 
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injector stabifization. The after start mA compensation 
value is coolant temperature dependent and is in 
addition to the warm-up and basic compensation 
values. 

An example of this is given after this section and 
a sewice graph is provided in the system checking 
procedure. 

Warm-up enrichment 
This feature is solely coatant temperature dependent 
and is in addition to the after start and basic 
compensation. 

An example ofthis is given after this section and 
a sewice graph is provided in the system checking 
procedure. 

Accereration enrichment 
During the warm-up phase acceleration enrichment is 
present dependen't upon the rate of air flow sensor 
plate movement, until a coolant temperature of 70°C 
(1 58°F) is exceeded. 

Enrichment takes the form of mAcompensation. 
It is added to all otherwarm-up and afier start features 
except stan enrichment. 

Once the maximum rate of air sensor plate 
movement has been reached, an increase in mA 
corresponding to acceleration enrichment reaches its 
peak value and fades away within one second. 

Fig. 83-16 Air flow sensor potentiometer 

Examples 
Examples of cold start and warm Wan. are as fol lows. 
The information is taken from the graphs provided in 
the system checking procedure. 

Rg. B3-17 Elearo-hydraulic actu'ator 

Fig. 83-18 Elearonic control unit (ECU) - right-hand 
foow oil 

1 ignition system ECU 
2 Knee roll sensor (left-hand drive cars) 
3 Fuel injection system ECU 

Cold start 
1 Cold Start at -10°C tl4OF) 

Start enrichment = 150 mAfor 1.5 seconds 
2 Engine starts 

After start enrichment = 29 mA 
Warm-up enrichment = 39 mA 
Basic compensation = 6 mA - 
Total 74 mA - 

3 Approximately 10 seconds after starting 
After stan enrichment = ceases 
Warm-up enrichment = 39 mA 
Basic compensation = 6 mA 

-. 

Total 45 mA 

Warm start 
1 Warm start at above 80°C ( l  760F) 

Start enrichment = 150 mAfor 7.5 seconds 
2 Enginestarts 

After start enrichment = Nil 
Warm-up enriehmem = Nil 
Basic compensation = 6 mA 

Total 6 mA 



Engine speed limiting 
A feature of the KE2-Jetronicfuel injection system, is 
that it limits the maximum speed of the engine. This it 
achieves by the ECU intermittently reversing the pin 
polarity of the EHA. 

At a maximum engine speed of between 4500 
revlmin and 4700 rwlmin, the ECU intermittently 
reverses the current flow thmugh the EHA. Whilst the 
current is reversed, the EHA drops the fuel pressure in 
the differential pressure valves which results in the 
valve diaphragms closing the injector line outlets. 

The overall effect, is that the maximum speed of 
the engine is limited by the injectorsonly spraying 
fuel intermittently. 

Electronic components 
The theoretical wiring diagram (see fig. 83-1 9) 
provides basic details of the electrical components 
within the fuel injection system. 

The description of the circuit provides setvice 
personnel with the basic knowledge necessary to 
identify the possible areas of faults. 

Electrical feeds to the engine running sensor 
(item 5) are from the starter along the browidblack 
cable, from the fuel injection fuse (item 14) along the' 
pink cable, and from the ignition fuse (item 6) along 
the white cable. The assembly senses whether the 
engine is stationary. cranking, or running. 

The white cable also feeds the fuel injection relay 
windings {item 71, so that whenever the ignition is. 
switched on the relay is energized. A 12 volts feed is 
then allowed along the brown cable, through the fuse 
and relay, to the white/purple.cabie on terminal 1 of 
the electronic control unit (item 10). 

The electra-hydraulic actuator (item 81 and the 
air sensor potentiometer (item 9) are powered by and 
feed information to the electronic control unit along 
their respective colour coded cables. 

Fig; 63-19 Theoretical wiring diagram 
1 From gearchange actuator 
2 From staner 
3 From gearchange actuator 
4 Fuel injection fuse 
5 Engine running sensor 
6 Ignition fuse 
7 Fuel injection control relay 

(with integral fuse] 
8 Electro-hydra'ulic actuator 
9 Air flow sensor potentiomet~ 
10 Electronic control unit 
7 1 To ignirion system ECU 
12 To ignition system ECU 

Throttle position switch 
To knock sensor ECU 
Air pressure transducer 
To ignition system ECU (engine speed) 
Coolant temperature sensor 
Fuel pump 
Fuel pre-pump 
To ignition syslern ECU 
Auxiliary air valve heater 
Thermal time switch 
Inhibit relay 
Cold start injector 
Idle speed control solenoid 
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A similar situation applies to both the air pressurn 
mnducer {item 151 and the throttle position switch 
(item 13). Both components exchange elearical 
information with the electronic control unit along their 
respective cables. However, these iwo components 
am also involved in the operation and control of the 
boost control system (knock sensing) and the ignition 
system (timing mapping). 

The coolant temperature sensor (item 17) is a 
variable resistance. Therefore, as the coolant 
temperature increases, it alters the value of the 
electrical signal transmitted to the electronic control 
unit. The ignition system is also affected by this 
sensor. 

The main fuel pump (item 18) and the pre-pump 
(item 191 are both energized along the white/pink 
cable from the engine running sensor. 

The auxiliary air valve {item 21) is also fed by the 
whitelpink cable, through the heater inhibit relay 
(item 231, and along the whitelyellow cable. However, 
during engine cranking, the whiteked cable energizes 
the inhibit relay which interrupts the feed to the 
auxiliary air valve. 

The whitehecl cranking feed also supplies power 
to the cold start injector (item 24) and to the thermat 
time switch {item 22). The earth for these two 
components is interrupted whenever the temperature 
of thethermat time switch isabave a predetermined 
serting. f his cranking feed is atso supplied to the 
electronic control unit. 

The idle speed conaol solenoid {item 25) receives 
its signal along the greedblue cable whenever the 
gearchange actuator is in any forward position. 

Workshop safety precautions 
General 
Always ensure that the vehicle parking brake is firmly 
applied, the gear range selector lever is in the park 
position and the gearbox isolator fuse is removed 
from the fuseboard. 

A number of the nuts, bolts, and setscrews used 
in the fuel injection system are dimensioned to the 
metric system, it is important therefore, that when 
new patts become necessary the correct 
replacements are obtained and fined. 

Addional information when working on the KE2- 
Jetronic system 
7. Do not start the engine unless the battery 
connections are securely fastened. 
2. Do not disconnect the battery from thevehicle 
electricsl system when the engine is running. 
3. Do not charge the battery whilst it is installed in 
the vehicle. 
4. Always remove the KE2-Jetronic ECU before 
carrying out any electrical welding work. 
5. Always ensure that all wiring harness plugs are 
securely connected. 
6. Do not disconnect or connect the wiring harness 
25-way multiple plug of the KE2-Jerronic ECU with the 
ignition switched on. 

fire 
Fuel is highly flammable, therefore great are must 
be exercised whenever the fuel system is opened (i.e. 
pipes or unions disturbed) or the fuel isdrained. 
Always ensure that 'no smoking' signs and foam, dry 
powder, or CO, (carbon dioxide) fire extinguishers are 
placed in the vicinity of the vehicle. 

Always ensure that the battery is diswnnected 
before opening any fuel lines. 

If the fuel is to be drained from the tank, ensure 
that it is siphoned into a suitable covered container. 

Fuel pressure 
The fuel injection system contains fuel that may be 
under high pressure approximately 5,7 bar to 5,9 bar 
(82.65 Ibflin'to 85.55 Ibflinz). Therefore, to reduce the 
risk of possible injury and fire, always ensure that the 
system is depressurized by one of the following 
methods before commencing any work that wilt entail 
opening the system. 
a. Clean the inlet connection to the fuel filter. Wrap 
an absorbent cloth around the joint and carefully 
slacken the pipe nut to release any pressurized fuel 
from the system. Tighten the pipe nut. 
b. Allow the pressure to fall naturally by switching 
offthe engine and allowing the vehicle to stand for 
four hours before opening the system. 

Exhaust gases 
In addition to the usual dangers associated with 
exhaust gases, the following should also be noted. 

Whenever it is necessawto run a turbocharged 
engine within the confines of a workshop for any 
length of time (i,e. to carw out certain tests], always 
ensure that the exhaust gases are suitably piped to 
the outside. 

Under no circumstances should exhaust gas 
extraction units be appled directly to the tailpipes. 

Heakh risk 
Fuel may contain up fo 5% of benzene as an anti-knock 
additive. Benzene is extremely injurious to health 
(being carcinogenic) therefore, aD cohtaa should be 
keptto an absolute minimum, particularly inhalation, 

Fuel has a sufficient high vapour pressure to 
allow a hazardous build-up of vapour in poorly 
ventilated areas. Fuel vapour is an irritant to the eyes 
and lungs, if high concentrations are inhaled it may 
cause nausea, headache, and depression. Liquid fuel 
is an irritant to the eyes and skin and may cause 
dermatitis following prolonged or repeated contact. 

When it becomes necessary to carry out work 
involving the risk of contact with fuet, particulsrly for 
prolonged periods, it is advisable to wear protective 
clothing including safetv goggles, gloves, and aprons. 
Any work should be carried out in a well ventilated 
area. 

If there is contact with fuet the following 
emergency treatment is advised. 

Ingestion (swallowing) 
Do not induce vomiting. Give the patient milk to  drink 
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Engine speed cig. 
Remove the ewer 
multiple plug and * 
measure the voltat; 
25 (blacWpink ant 
engine. Check for I 
rev/min. Check kr 
rev/min 
Are the rssdings C 

Bomch UE2-Jamnic fuel injmction mystem 
electrical tor t  programmm 

- 
Elmaro-hydr8uPc actuator (EHA) - Test for continuity or an earth fault in the 
meuuring lmlmrl rosi~ance cables from pins 10 and 12 in the loom 
Remove the muhiple plug from the fuel NO 1 socket to the electmhydraulic actuator 2 pin 
injection ECU and measure the resistnnce plug. If fhe wiring is found to be satisfactory, 
between pins 10 and 12 (whitdorange and 4 the electro-hydraulic actuator is faulty 
orengdblue). The reading should be between 
10 a d  22 ohms 
Is tho reading wi th in spocificmtion? 

If the resistance measured is 'infinity'. test for 
an open circuit in the cables from pins 15 

Coolant temperature sensor - messuring and 21. If 'Q' ohms. cheek for an earth fault 
internml roriutancm between pin 27 and the temperature sensor. 
Remove the multiple plugs from the fuel It the resistance measured is outside the 
injection and ignition system electronic L specification given in iilustratbn A, the 
control units. Measure the resistance coolant temperature sensor is faulty. 
between pins 15 and 2 1 (blacldpink and 

Check for an opon 
lead from pin 16 o 
10 pin 25 onrheh, 
fault is found, the ). 

yelIow/bIue on the fuel injection system ECU l/ 
plug (see illustration A for the correct 
reading) 
Is the raoding within specifieotion? 

coolant temperature sensor becomes 
disconnected. this will cause the mA 
supply to the electrehydraulic actuator 
to increase. This will result in the 
mixture strength going rich. sufficient 
to cause a warm engine to cut-out 

I 

I 

Operation of the throttle position switch - 
idla mode 
Remove the.multiple plugs from the fuel 
injection ond ignition sy~fcrn  electronic 
control units. Measure the resistance 

Operation of the throttle porit ion switch - 
full lord mode 

b ~ m ~ s n  gins 1 3 a_nd r 5 ! h l ~ & p ~ ~ @ ~  
blaclv'pink) on the fuel injection system ECU 

Remove the kick-dorm relav Ilo   re vent feed- 
back). Remove the nlultiple plugs from the Starting signal 
fuel injection and ignition system electronic Remove the muliip 

The readings should be as follows YES ) control units. Messure the fesistame injection system El  
Throttle plates closed - 0 to 0.5 ahms between dns  5 end 15 (yellow/pvrple md & m e n  pins 1s m 
Throttle plales open - 'infinity' J blacldpink) on the lu~el injection ECU whitdred). Operrtl 
{switching poinf - just o i l  idle- audible The reading should k as follows The reading sho~~ld 
'click') Throttle plates closed - 'infinity' Is the reading vvir' 
Are the rmedints within a p m c k t l ~ ~ l  Throtile plates fully {)pen - 0 to 0.5 ohms - 

(switching point - just before full throttle - 
no 'click') 
Are the readings wi th in specification? 

W 

W 

Test for the readings directly at the throttle 

.h, 
psif ion switch. I f  the readings are still 
outside the specification. the switch is faulty 
or incorrectly ~djusted. Also check the 
throttle linkage for sticking. If the $hitching 
function is satisfactory, lest for an open 
circuit in the cables * l l 

1 



! plug from the fuel 
J. Measure the voltage Trace the whitdred cabk from pin 24 of the 

d 24 (MseWpink end fuel injection system ECU and check for an 

the staner motor briefly. 
be B to 15 volts 
[in speeificmtion? 

Tea for an open circuit in the whitdpurple 
lead horn pin 1 on the ECU plug to the fuel 
injeetion system control relay. The relay is 

,om r h  fuel injection ECU situated under the bonnet next to the right- 
ith the plug connected. . hand blower motor. ff  no fauk is found, check 
I between pins 1 5 and the relay fuse (replace if necessary). I f  the 

fuse is change the If both 
1.5 volts* 0.5 at l000 15 (whitdpurple and blacWpink). The the above tests are satisfactory. test for an 
7.5 volts* 0.5 at 3000 reading should be 8 to 14 volts open eircuif in the lead from the control relay 

Is the rmading within specification? to the brown battery feed. Also, check for an 
jithin rpmcificetion? open circuit on the fuel injection control relay 

eanh {terminal 3 1 on the relay} 
- . 4 

i r c h  in the whidbleek 
the ignition system ECU 

t l  injection ECU. If no 
snilion system ECu is 

Power supply for  theair f low sensor 
ptent iometer 
Ensure the ignition is switched off. Re- 
connect the mulriplt plug to the fuel injection 
system ECU. Switch on the ignition. Remove 
ths 3 pin electrical connection to the air flaw 
sensor potentiometet. Measure the voltage 
across pin 1 (blue/yellow) and pin 3 
(bludpink) on the connector. The reading 
should be between 7.5 and 8.0 volts 
I m  the reading within spscification? 

Wih the multiple plug connected, test for 
between 7.5 and 8.0 volt8 directly at the fual 
injection ECU pins 14 and 18 (bludyelbw 
and bludpink]. H the reading is  now 
satisfactory, test far an open circuit in the 
leads from the ECU to the potentiwneter. If 
the reeding is ail1 ouiside the specification, 
the ECU is fauhy 

l ' 
h 

Continued on sheet 2 
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re outside the given 
I potentiometcr is faulty 

1 eorreaioi 
multiple plug is connected to 
lin II ECU. electrical S w i ~ h  connector on the ignition. from 397, Replace measure the the 3 voltage pin electrical across connector the gteedslate and No 

transducer. Measure the and black cables (see illustration C). The 
he purpldbrwn and black reeding should be 2.46 volts 2 0.5 volts 
[ration C). 'The reading should ] Is the reading within spscificatlon? 

s f 0.fvd; across pin 16 
on the fuel injection ECU md 
kh the ECU plug connected). 
now sntisfrctory. check for 
Etween pin l6  {purpld 
uel injection ECU and pin 1 
ure transdu:et connector. 
h continuity of the black 
pressure lnnsducer connector 

- - 

Test for an open circuit in the greewslate 
cable from pin 19 on the fuel injection ECU 
to the air pressure transducer connector. 

' i f  the above is satisfactory. and there is no 
Mockage or restriction in the manifold to 
transducer signal pipe. the air pressure 
transducer is faulty 

- 
ldla adjustment checks 
Check the idle mixture streng~h and idle 
sped. Refer to the Bosch KEZ-Jerronic fuel Tests complete 
injection system- Engine tuning procedure 




